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Abstract 

We show that tourism activities severely impact the ecology of Orchid Island, its natural resources, and the culture 
of the Tao tribe. For example, highway widening, in response to the increased traffic volumes caused by tourism, 
required many Pandanus trees to be cut and removed, which has placed the coconut crabs in danger of extinction. 
To promote eco-tourism, observation trips to observe Elegant Scops owls and Birdwing butterflies have taken place, 
which has affected the breeding of these two protected species. The Elegant Scops owls- and Birdwing butterflies-related 
tourism activities also break the "evil spirits" taboo of the Tao people and have caused the disappearance of the 
specifications for using traditional natural resources, causing natural ecosystems to face the threat of excessive use. 
In addition to promoting and advocating aboriginal tourism of the Tao people on Orchid Island, the Taiwanese 
government should help the Tao people to develop a management model that combines traditional regulations 
and tourism activities. 
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Introduction 

The number of global tourists participating in aboriginal 
tourism has been steadily growing and today is an indis- 
pensable category in the tourism industry (Zeppel 2006). 
With the prevalence of aboriginal tourism, many indi- 
genous people and the areas in which they live are sig- 
nificantly impacted by tourism activities. The Hopi and 
Acoma Indian reservations in Southwestern United 
States are a representative example of this concern. 
The populations of these two areas are approximately 
6,000 and 4,000, respectively; however, the regions see 
75,000-100,000 and 300,000-400,000 visitors each 
year (Lew 1999). The ratio of tourists to residents can 
be greater than several hundred fold, indicating that 
the demand for aboriginal tourism is significant. The 
crowds inject money into the local economy. Thus, 
many aboriginal communities expect to improve their 
economic environment through the development of 
tourism, while government agencies also push mea- 
sures that promote tourism to expand the market of 
aboriginal tourism and increase the living standards of 
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indigenous people (Butler and Hinch 2007; Whitford 
and Ruhanen 2010). However, the relationship between 
tourism growth and the economic development of in- 
digenous people is still controversial (Weaver 2009). 

Tourism activities indeed can positively impact aboriginal 
communities, with these impacts primarily coming from 
the direct and indirect economic incentives from tourist 
spending. As an example of a direct benefit resulting from 
tourism activities, both the number of employed indigenous 
people and incomes can be increased (Strickland-Munro 
and Moore 2013). The importance of traditional culture 
and the Holy Land of the indigenous people may be 
increased as a result of tourism needs; therefore, these 
considerations receive more attention and can be more 
properly preserved (Smith et al. 2009). The ecological 
environment and conservation of biodiversity in the 
traditional living areas of indigenous people may re- 
ceive more adequate protection through the infusion 
of financial resources for conservation due to tourism 
activates (Nursey-Bray and Rist 2009; Scherl and 
Edwards 2007). 

Although aboriginal tourism has the aforementioned 
advantages, some studies also show negative impacts of 
tourism on indigenous people, including influences on 
the economy, culture, ecological environment, etc. The 



Springer 



© 2014 Liu and Lu; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.Org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly credited. 



Liu and Lu SpringerPlus 2014, 3:347 
http://www.springerplus.eom/content/3/1/347 



Page 2 of 9 



business opportunities brought about by tourism can at- 
tract the influx of floating populations, which crowd out 
work opportunities for indigenous people and increase 
unemployment rates. The increase of tourist spending 
causes prices to rise at the tourist sites, leading to the in- 
ability of the indigenous to be able to afford their daily 
needs and, consequently, exacerbating the poverty prob- 
lem. If the employment of indigenous people is limited 
to the tourism industry and there is a lack of opportun- 
ity in other industries, the development of indigenous 
populations will be more limited (Schellhorn 2010). 

Aboriginal tourism also significantly impacts non- 
economic fields. New modes of economic revenue 
accompanied by tourism activities may change the 
traditional social mechanisms of aboriginal tribes. As 
an example, elders in aboriginal tribes often lack com- 
petitiveness in the tourism industry; as a result, their 
traditional status and power can be undermined (Ishii 
2012). Additionally, cultural activities and natural re- 
source management methods that rely on traditional 
knowledge (such as forbidden areas and related taboos) 
may therefore decline, and the ecological environment 
will be affected. Merlan (1998) clearly notes that the 
entry of tourists significantly interferes with indigen- 
ous beliefs; thus, their natural resource use methods 
will be changed. For example, the traditional beliefs 
held by the indigenous peoples of Edith Falls near 
Katherine, Australia, include the notion that the Rainbow 
Serpent resides in some surrounding; they consider those 
places to be forbidden areas, and tribe members are 
prohibited from entering to avoid bringing about disaster. 
However, the local indigenous people believe that the inter- 
ference of tourists has already led to the disappearance of 
the Rainbow Serpent; therefore, the activities of the local in- 
digenous people in these forbidden areas has increased 
(Merlan 1998). This kind of disappearance of the natural 
resource management culture, resulting from tourism and 
the increase of human activities in ecologically sensitive 
lands, will further threaten the ecological environment of 
the traditional living territory of the indigenous people. 

Aboriginal tourism can have both positive and negative 
impacts on indigenous people and their living environment; 
therefore, when planning or promoting aboriginal tourism, 
the impacts of aboriginal tourism always should be investi- 
gated, and the results should then be used to adjust the 
management measures of aboriginal tourism-related 
activities to take advantage of the benefits and avoid 
any disadvantages. Although the number of related 
case studies in each region continues to increase, the 
complex relationship between tourism development 
and indigenous development is still difficult to clarify 
on a per case basis (Weaver 2009). Therefore, it is diffi- 
cult to directly use other people's experience to plan 
and promote aboriginal tourism. One of the prioritized 



approaches to solve this problem is to investigate the 
aboriginal tourism impacts in each region. 

Investigation of the impacts of Taiwan's own aboriginal 
tourism industry on the culture and ecology of the 
indigenous people in Taiwan is one of the key issues 
for developing sustainable aboriginal tourism in Taiwan. 
Taiwan is a multi-ethnic country: there are 14 officially 
recognized aboriginal tribes, each of which can be fur- 
ther divided into different tribal subgroups. Additionally, 
the cultures and languages of these subgroups are not 
the same. Because of the high degree of indigenous cul- 
tural diversity, the resources of aboriginal tourism in 
Taiwan are abundant. In fact, cultural activities and the 
rituals of indigenous people are already the key items in 
Taiwanese tourism. The social structure of indigenous 
people and the ecological resources of their living envir- 
onment inevitably suffer from the impact of tourism ac- 
tivities. The demands of aboriginal tourism continue to 
expand, prompting the government to build more public 
facilities but also causing the exodus of indigenous pop- 
ulations; therefore, it is difficult to continue the cultural 
heritage, and the habitats of many species will become 
damaged. Although the negative impacts associated with 
aboriginal tourism in Taiwan are readily apparent, aca- 
demic literature presenting in-depth analyses of the 
causes and results of each negative impact in aboriginal 
tourism remains limited; additionally, comprehensive 
studies on tourism, culture, and ecology are even more 
scarce. 

To compensate for the lack of the aforementioned 
studies, this study uses the Tao tribe on the Orchid 
Island of Taiwan as the case study to present the impacts 
of aboriginal tourism on indigenous people and their 
living environment to promote the understanding of the 
complex relationship among aboriginal tourism, trad- 
itional culture, and ecological protection in academic 
communities (Buultjens et al. 2010; Strickland-Munro 
and Moore 2013; Whitford and Ruhanen 2010) and to 
investigate measures that can reduce the negative im- 
pacts of aboriginal tourism in Taiwan. Orchid Island and 
the Tao tribe were chosen because they have are unique 
in terms of the natural environment and culture. 
Additionally, Orchid Island has been open to tourism 
and in frequent contact with the outside world for less 
than half of a century; therefore, the impacts of tour- 
ism activities on Orchid Island and the Tao tribe can 
be readily observed and analyzed. 

With respect to the ecological environment and cul- 
tural activities of Orchid Island and Taiwan, the differ- 
ences between the Tao tribe and other indigenous tribes 
in Taiwan are significant. The Elegant Scops owl is en- 
demic to Orchid Island, and the Birdwing butterfly is a 
protected species in Taiwan and is only present on 
Orchid Island and Batanes Island. The living culture and 
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rituals, such as underground houses, canoes, and the fly- 
ing fish festival, are characteristic of the Tao tribe; other 
aboriginal tribes in Taiwan do not have share these in 
their culture. However, indigenous communities with 
similar language and culture to that of the Tao tribe are 
found on Batanes Island. Because of the unique an- 
thropological nature of the Tao, during the Japanese occu- 
pation era, the colonial government identified Orchid 
Island as a study area and barred people from entering the 
island. During the early era of the National Government, 
the military controlled tourist entry to Orchid Island. In 
1967, Kaiyuan Harbor was officially opened, and tourism 
followed. In 1970, when the Orchid Island aerial line was 
opened, tourism began to increase; the degree of impact on 
Orchid Island and the Tao tribe caused by the outside 
world also significandy increased. 

With respect to the ecology of Orchid Island and the 
culture of the Tao tribe, the impacts of tourism on the 
three protected wild animal species of Taiwan, including 
Elegant Scops owls, Birdwing butterflies, and coconut 
crabs, are relatively apparent. These three animals play 
important roles in the culture of the Tao tribe and are 
indicators of the traditional biological resources. The 
strong cultural taboo strictly prohibits members of the 
Tao tribe from hunting and collecting these; however, 
these three species have become protected because their 
population numbers continue to decrease. This change 
occurred after Orchid Island was opened for tourism; 
therefore, these three species can be studied to investi- 
gate the impacts of tourism activities. Thus, in this 
study, we select Elegant Scops owls, Birdwing butterflies, 
and coconut crabs to analyze the impacts of aboriginal 
tourism on the traditional culture and ecology of indi- 
genous people. 

Introduction to Orchid Island and the Tao tribe 

Orchid Island is located off the southeastern coast of 
Taiwan, with its closest distance to Taiwan Island equal 
to approximately 80 km. Orchid Island covers an area of 
approximately 45 km 2 and is the second largest affiliated 
island of Taiwan. Its shortest distance to the Batanes 
Island of the Philippines is only 100 km, and the 
Kuroshio Current flows from Batanes Island to Orchid 
Island; therefore, the similarity of species and ecology 
between Orchid Island and the Philippines is higher than 
that between Orchid Island and Taiwan. As an example, 
approximately 29 plant species are common among 
Orchid Island and Taiwan but are not found in the 
Philippines, while approximately 32 plants are com- 
monly seen both on Orchid Island and in the Philippines 
but not on Taiwan. Based on these characteristics of 
plant composition, Hosokawa (1958) suggests that the 
Neo-Wallace Line should pass between Taiwan and 
Orchid Island, with Orchid Island instead belonging to 



the Philippines floristic region rather than the East-Asian 
floristic region, which Taiwan is in. 

In addition to Orchid Islands similarity to the Philippines 
in terms of ecological characteristics, the consanguinity and 
culture of the indigenous Tao tribe on the island are also 
very similar to that of Filipinos. In fact, the oral history of 
the Tao tribe mentions that their ancestors were from 
Batanes Island; the oral literature of Batanes Island also re- 
cords that the Batanes people migrated to Orchid Island 
due to tsunami. The dialects currently used by residents in 
these two places are 60% similar, and the ways in which 
these peoples use torches to trap and catch flying fish at 
night are identical. The type of canoes used by the Tao 
people can be found at Batanes Island. Regardless of 
historical literature, language, or life style, these two places 
present many historical links. 

The cultural characteristics of the Tao tribe, such as 
the flying fish festival, canoes, and underground houses, 
are unique to the Tao tribe in Taiwan; other indigenous 
tribes in Taiwan do not have such cultural features. The 
flying fish season represents the core of the life and cul- 
ture of the Tao tribe; the annual rituals and lifestyles are 
operated according to the flying fish season. The flying 
fish season spans from February to August each year, 
with several important ceremonies taking place during 
this period, such as mivanwa (flying fish attracting festi- 
val) and manoigoyin (end of eating flying fish festival). 
During the flying fish season, the people are not allowed 
to catch other than the flying fish and the common dol- 
phinfish; they also have specific regulations for fishing 
gear and the number of people allowed to fish. During 
this period, all tribe members must follow traditional 
norms and avoid violating the related taboos, i.e., must 
not interfere with the tribe peoples' lifestyle or affect 
their personal social status. 

Canoes are important tools for earning a living, hold- 
ing importance as tools allowing the Tao people to go 
sea fishing and as the symbols of social status. The body 
of a canoe is assembled from a combination of wood 
types; based on the size of the body, approximately 21- 
27 pieces of wood plates are used. Based on position and 
functional necessity, the wood plates must be made of 
different materials; for example, Fiji longan is used for 
the bilge keel, and bread tree is used for the top level of 
the side panel. No nails are used to fabricate the ship; 
only wood nogs made of small-leaved Mulberry are 
used for joining. To avoid leaks, the gaps between 
plates are stuffed with fibers from the root of Zanthoxylum 
integrifoliolum. 

The houses of the Tao tribe consist of three main con- 
structions: a main house, a working room, and a veranda. 
The primary function of the main house is sleeping, cook- 
ing, storage, and rituals. The working room is a vertical wall 
structure that can avoid rain and wind. The height of its 
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floor is the same as that of the ground outside the house, 
and it is a place for activities, such as making handicrafts 
and entertaining guests. The veranda is a small stilt struc- 
ture, which is 60-90 cm above the ground; here, Tao people 
chat, work, and rest. The main house is semi-underground; 
thus, the Tao house is also called an underground house. It 
reflects the unique culture of the Tao tribe and, as a struc- 
tural style, was developed to avoid typhoon disturbances. 
The main house is built approximately 2 m underground 
with only the roof above the ground, which can effectively 
defend the house from strong wind damage. 

In addition to their practical functions, canoes and 
houses are symbols of social status among the Tao 
people. However, their construction must follow strict 
regulations, otherwise these items will bring disaster to 
the owners. In addition to those taboos associated with 
canoes and houses, the Tao tribe also have various life 
taboos. For example, food cannot be discarded, catching 
other fish is prohibited during the flying fish season, 
catching coconut crabs and fish is prohibited when one's 
wife is pregnant, and the selection of fish for consump- 
tion should be based on social status. These taboos are 
closely associated with the conservation of ecological re- 
sources and the environment. 

Using fish as an example, edible fish are divided into 
groups based on the people who are allowed to eat 
them. The fish that women are allowed to eat also can 
be eaten by everybody else; however, some fish are desig- 
nated for men, and women are not allowed to consume 
them. Additionally, certain fish are designated for con- 
sumption by old men, and neither young men, women, 
nor children can eat these fish. Generally, the fish for 
men and the fish for old men are easy to catch; while 
the fish designated for women are more difficult to 
catch. Therefore, for a man to feed his whole family, he 
must spend more effort catching fish for the women, 
which compresses the time available to catch other fish 
types. Because the fish designated for men are easily 
caught, this taboo potentially saves these species from 
overfishing. That is, the taboo limits the number of 
people who can eat these fish; therefore, the taboo also 
acts to prevent the extinction of certain fish species as a 
result of overfishing. 

The ecology of Orchid Island and the culture of the 
Tao tribe are gradually changing due to frequent contact 
with the outside world. To improve the lives and living 
environment of the tribe people, the government has ini- 
tiated massive construction projects. In turn, these pro- 
jects have caused forest destruction, water loss and soil 
erosion, and damage to traditional underground houses. 
Members of the tribe have moved to the main island of 
Taiwan because of jobs; the promotion of compulsory 
education also has reduced the opportunities for chil- 
dren to learn their traditional culture, thus creating 



barriers to cultural heritage. Tourism activities also have 
caused negative impacts on ecology and culture. 

Research methods 

This study uses triangulation to reduce the bias in the 
study (Decrop 1999). The triangulation method incorpo- 
rates different types of methods, data, observers, and 
theories to verify and determine the sources of data, data 
collection strategies, and the validity of time and theor- 
etical frameworks. This study uses many methods, such 
as participatory observation, in-depth interviews, and a 
literature review, to collect, analyze, and validate the 
data. The features, purposes of use, and means of imple- 
mentation of each method are described below. 

Participatory observation 

At the start of this study, a participatory observation was 
performed to allow the researchers first entering the 
field the opportunity to understand systematically the 
characteristics of Orchid Island, to explore issues related 
to the subject of this study. After the complex relation- 
ship between tourism and Tao people in Orchid Island 
has been understood, more specific research questions 
and feasible research routes can then be further devel- 
oped. During research, participatory observation also is 
continuously used to assess the data obtained from the 
field. 

The researchers first performed participatory observa- 
tion for four days, assuming the identity of tourists, in 
October of 2011. The purpose of this trip was to under- 
stand the actual mode of operation of the tourism indus- 
try in Orchid Island; therefore, the researchers did not 
display their identity, and their itinerary was arranged by 
eco-tourism management personnel. On this trip, the 
researchers participated in all of the commercial eco- 
tourism packages, including snorkeling, climbing Tienchih 
(Heaven Lake), engaging in night observation, participating 
in beach activities, tasting ethnic food, and farming in taro 
fields. These activities allow researchers to observe the 
styles of both the tourism industry workers on Orchid 
Island with respect to guiding tourists and the actual travel 
behavior of tourists. 

After conducting their participatory observation using 
concealed identities, based on the observation data and 
historical documents, the researchers assessed the main 
impacts of tourism on the ecology of Orchid Island and 
developed a follow-up research framework. Based on the 
identified research topics, in-depth interviews and fur- 
ther participatory observations were then planned. The 
research methods of the in-depth interviews and litera- 
ture review are described in the following sections. 

In August and October of 2012, this study arranged 
two field surveys, with the first being one month in dur- 
ation and the second two weeks in duration. During 
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these periods, several participatory observations were 
performed to observe how the tourism industry workers 
guide tourists on Orchid Island and the behavior of 
tourists. During these two field surveys, the researchers 
had already presented their researcher identities and the 
purpose of their research when they entered the field. 
The eco-cultural tour observed in 2012 was the same as 
the travel itinerary in 2011; the observed behavior of the 
tour guide and the behavior of the tourists did not 
present significant differences. 

In-depth interview method 

In the field surveys conducted in August and October of 
2012, this study arranged several in-depth interviews. 
The respondents included the staff from a community 
association, school teachers, the culture workers of trad- 
itional rituals, bed and breakfast owners, and tour guides 
for eco-tourism. This study used semi-structured inter- 
views: the respondents first expressed their own opin- 
ions, and the researchers first listened. During such 
interviews, researchers must pay attention to whether 
the research questions have been fully answered. If there 
is any doubt with respect to the questions during partici- 
patory observation, specific questions are then proposed 
to the respondents to ask for their opinions. 

Hence, the goal of this study method was to obtain the 
cultural meaning of the Tao tribe with respect to the re- 
search topic. Through interviews, the process of eco- 
tourism development on Orchid Island and its impacts 
on the local culture and ecology were obtained. The in- 
digenous names of the species discussed in this study, 
the meanings of the names in their ethnic language, the 
cultural implications of those meanings, and taboos were 
obtained through in-depth interviews. 

Literature review method 

The literature used in this study includes paper docu- 
ments and documentary films. These data first assisted 
researchers in understanding the background of the de- 
velopment of Orchid Island and the impact of tourism 
in the past. Based on the first participatory observation, 
which was conducted in the field, and the subsequent 
literature review, the researchers were able to obtain an 
overview of the development of the relationship between 
tourism and the Tao people on Orchid Island, allowing 
the researchers to draft the question items needed for 
in-depth interviews. Such analytic results can also assist 
researchers to confirm the selection criteria for their re- 
spondents. For example, the school teachers and cultural 
workers of traditional rituals were selected as interview 
respondents based on the literature review results. Be- 
cause the past literature has recorded many of the cul- 
tural taboos on Orchid Island, and the Tao people on 
Orchid Island typically avoid talking about their cultural 



taboos, only school teachers and the cultural workers of 
traditional rituals tend to record and explain these ta- 
boos due to the necessity of their jobs. Based on the re- 
cords in historical literature, this study adds these two 
groups as interview respondents to obtain data related 
to cultural taboos. 

The literature review method also was used to validate 
the results of the field surveys. Through a comparison 
between the historical literature and field records, in 
particular, the ethnic names of species, the cultural 
meanings of ethnic names, and the taboos associated 
with species, the consistency of the interview data was 
confirmed. The biological and ecological data obtained 
for these species and the data for public works on 
Orchid Island are primarily based on the records of 
related government documents and the results of aca- 
demic works. 

Ethical considerations 

The proposal for Taiwan National Science Council 
(NSC) research funding described the ethical consider- 
ations for investigators. The proposal was reviewed and 
approved by NSC. Participants were well informed 
about purpose and procedures of conducting inter- 
views, their rights to decline participation, and ano- 
nymity of responses. 

Research results 

Elegant Scops owls 
Ecology 

Elegant Scops owls are nocturnal birds and are endemic 
subspecies of Taiwan. Because they do not exhibit long- 
distance migration behaviors and only move regionally, 
their habitat is confined to Orchid Island. The primeval 
forests and woodlands near the tribal farmland are their 
main habitats. They select natural or semi-natural tree 
holes for nest-making, and they eat insects and other in- 
vertebrates for food. In addition to snakes, they have no 
natural enemies. 

Culture 

The Tao people call the Elegant Scops owl "toto'o", and 
regard these owls as the incarnation of evil spirits. One 
reason for this is that the owls are nocturnal and mainly 
inhabit the deep forest; therefore, the Tao people associ- 
ate them with evil spirits. The other reason is that Ele- 
gant Scops owls will perch on the Indian Barringtonia, 
and the Tao people regard this tree as a devil tree; there- 
fore, the Tao people think Elegant Scops owls, which 
make their nests in devil trees, are evil spirits. The Tao 
people are not allowed to talk about toto'o in their resi- 
dence, and they will also chase away a toto'o if it tweets 
near their residence. Because fear of the Elegant Scops 
owls is deeply rooted in their hearts and the Tao will go 
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to great lengths to avoid them, the Tao people do not 
hunt Elegant Scops owls, and it is considered a breach 
of taboo to be near the owl's habitat. 

Tourism impacts 

The natural enemies of Elegant Scops owls include vari- 
ous kinds of snakes. Because of cultural taboos, the Tao 
people do not hunt for, encroach on, or interfere with 
Elegant Scops owls; therefore, the indigenous people on 
Orchid Island are not a threat to the survival of Elegant 
Scops owls. However, the number of Elegant Scops owls 
is low, and they are listed as endangered. After an in- 
depth analysis of the reason for this, it was determined 
that the low number of Elegant Scops owls is highly as- 
sociated with tourism activities. The impacts of tourism 
activities on Elegant Scops owls are derived from four 
aspects, including habitat destruction, roadkill, light ex- 
posure, and the loss of taboo, each of which is described 
in the following sections. 

One of the main sources of destruction to the Elegant 
Scops owl habitat is the result of road widening activ- 
ities. The public facilities on Orchid Island have signifi- 
cantly increased in recent years, and road widening has 
played a major role in this process. The original roads 
on Orchid Island were narrow and were unable to bear 
the tourist crowd in such poor condition. Therefore, 
many road sections have been significantly widened in 
recent years. Many of these widening projects are either 
within or close to Elegant Scops owl habitats, including 
their original living space and interfering with their ac- 
tivities. With wider roads, vehicle speeds also have in- 
creased, resulting in the increase of roadkill problems. 
Many Elegant Scops owls have died as a result of being 
run over by automotive traffic; hence, quickly moving 
cars have become a new threat to the Elegant Scops owl. 

Ecological observations of Elegant Scops owls at night 
are an important aspect of tourism on Orchid Island. 
Tour guides, narrators, and bed and breakfast owners 
lead tourists to forests on the island, using searchlights 
to find the Elegant Scops owls. This tourism activity se- 
verely interferes with the routines of the Elegant Scops 
owls. The exposure to the strong light from the search- 
light causes temporary blindness, preventing the birds 
from being able to fly away. This light exposure is pre- 
dicted to harm the birds in additional ways, as well. For 
example, adult birds caring for owlets are likely to be 
frightened by the tourists and may leave their nests and 
never return, which would lead to the deaths of owlets. 

Elegant Scops owls are regarded as the messengers of 
evil spirits and thus must not be hunted or interfered 
with. However, this cultural taboo is gradually loosening 
due to tourism activities. When promoting owl night 
visits and expecting eco-tourism to promote ecological 
conservation, the local tribe people have struggled with 



their perception of the owls as evil spirits versus sources 
of income. With assistance from ecological research 
experts in Taiwan, the Tao have been trained as eco- 
logical observation narrators for Elegant Scops owls. 
This process has made Elegant Scops owl observation 
the symbol of eco-tourism on Orchid Island. Because 
Elegant Scops owls have become tourism stars and am- 
bassadors, many Tao people (especially young men and 
children) no longer regard Elegant Scops owls as devils 
and have even changed some stories and legends to cater 
to tourists. Eventually, even the Tao will no longer be 
able to identify whether these stories are part of their 
historical culture or not. Whether the transformation of 
taboos and traditional stories will have further impact 
on the conservation of Elegant Scops owls and the cul- 
tural changes of the Tao people remains for future in- 
depth observations and studies. 

Birdwing butterflies 
Ecology 

Birdwing butterflies are the largest butterflies of Taiwan; 
they are only distributed on Orchid Island and are a pro- 
tected unique species of butterfly on Orchid Island. The 
larvae only eat Aristolochia ovatifolia and Aristolochia 
zollingeriana for food. The distribution of Birdwing 
butterflies covers the entirety of Orchid Island; their 
breeding areas and the larvae's growth areas completely 
overlap with the distribution areas of Aristolochia. The 
adult worms are usually found at the edge of shrubbery 
and forest in close proximity to the beach. 

Culture 

Tao people call Birdwing butterflies "pahapahad no 
anito", which means the soul or messenger of evil spirits. 
The larvae of Birdwing butterflies only eat Aristolochia; 
in the past, many Aristolochia zollingeriana have been 
planted in the graveyards of Orchid Island. Therefore, 
many Birdwing butterflies lay their eggs in the grave- 
yards. The adult Birdwing butterflies preferentially feed 
on the white flowers of Sea Mango trees; this plant is 
also usually present in the graveyards of the Tao people. 
Because the Tao people have observed that Birdwing 
butterflies commonly fly around the tribe's forbidden 
areas, they regard them as souls or messengers of evil 
spirits. They believe that people who are close to them 
or catch them will be possessed by evil spirits and will 
bring misfortunate. 

Protected by taboos, Birdwing butterflies originally did 
not face the danger of extinction. However, affected by 
the collecting craze of domestic and international butter- 
fly collectors, Birdwing butterflies were captured in large 
numbers during the 1970s and 1980s. Therefore, at one 
point in time, these butterflies were endangered. When 
the population numbers were significantly reduced, the 
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Tao people did not actively enact any Birdwing butterfly 
conservation programs due to the restriction of cultural 
taboos; they even rejected conservation assistance from 
outside institutions. Luckily, after long-term communi- 
cation and the continuous investment of conservation 
funding, the current population numbers of the Birdwing 
butterflies on Orchid Island have increased. 



Tourism impacts 

Although the population of Birdwing butterflies already 
has increased, they are still endangered, protected by the 
"Wildlife Conservation Act". The Birdwing butterfly also 
is a protected species subjected to limited trade under 
the International Union for Conservation of Nature 
(IUCN) and the Convention on International Trade in 
Endangered Species of Wild Flora and Fauna (CITES). 
These restrictive conservation regulations indicate that 
the survival of the Birdwing butterfly population still 
suffers a high degree of threat. Currently, Taiwanese 
government strictly limits the collection of Birdwing 
butterflies, indicating that Birdwing butterflies are sub- 
ject to other threats, such as tourism activities. 

Recent studies have indicated that the main reason for 
the disappearance of Birdwing butterflies is the dis- 
appearance of Aristolochia zollingeriana, the main food 
source for their larvae (Fang et al., 1998, 2001). The wild 
population of Aristolochia zollingeriana is too scarce; 
currently, the Council of Agriculture has listed the plant 
as endangered in the wild according to the evaluation 
standard for species conservation of IUCN. Road con- 
struction is one of the primary causes of the rapid de- 
crease in Aristolochia zollingeriana habitat. The tourist 
activities in the habitat of Aristolochia zollingeriana 
include ecological observation, hiking, and passing through, 
which also affect the growth of Aristolochia zollingeriana. 
Thus, although tourism activities do not pose a direct 
threat to Birdwing butterflies, they affect the growth of the 
plant consumed by their larvae, thereby threatening the 
overall propagation of Birdwing butterflies. 

The collapse of the traditional taboo culture also has 
been impacted by tourist activity and should not be ig- 
nored. Because of the prevalence of tourism activities, 
Birdwing butterflies have become a star species of eco- 
tourism on Orchid Island. This change has removed the 
taboo that Birdwing butterflies are messengers of evil 
spirits. Whether this change is good or bad for Birdwing 
butterfly conservation remains to be seen. Although Tao 
people enjoy the benefits of Birdwing butterfly conserva- 
tion resulting from the tourism revenue, the weakening 
of the Birdwing butterfly taboo also may weaken the Tao 
people's restriction of using Birdwing butterfly habitats. 
As the tourism activities have become more frequent, 
the influences of taboos have grown weaker; therefore, 



the conservation of Birdwing butterfly habitats is even 
more important today. 

Coconut crabs 
Ecology 

The distribution of coconut crabs is primarily on tropical 
islands from the Eastern Indian Ocean to the Western 
Pacific Ocean, including islands such as Fiji, Nauru, 
Okinawa of Japan, the Philippines, and Taiwan. IUCN 
listed coconut crabs as endangered species in the Red list 
categories in 1996. Taiwan also announced in 1996 that 
they are protected crustaceans according to the "Wildlife 
Conservation Act". 

The distribution of coconut crabs in Taiwan is primar- 
ily in the Pandanus forests of Taitung, Renting, Green 
Island, and Orchid Island. The distances associated with 
coconut crab activities are limited; normally, coconut 
crabs do not venture more than 100 m. Coconut crabs 
lay eggs in the sea, where their larvae develop. Young 
crabs mainly live in coastal areas with high humidity and 
soft soil. Adult crabs mainly live in rock caves that are 
more inland, but they also sometimes dig their own 
holes at the base of the island. Therefore, there are sig- 
nificant differences in habitat distribution for young and 
adult crabs. Coconut carbs are omnivorous and sap- 
rophagous. They eat at night, and their food includes 
fruits and the rotted leaves of coconut, Pandanus, and 
peanut trees. On Orchid Island, one of the major food 
sources of coconut crabs is the Pandanus fruit; however, 
the Pandanus fruit is one of the most commonly used 
ethnobotanicals of Tao tribe. 

Culture 

Coconut crab in the Tao language is "tatos" or "mipeyso", 
which mean "bare" and "walk backward", respectively. The 
former refers to the appearance of the coconut crab, which 
means a shell-less hermit crab. The social norm (taboo) ac- 
companied by "walk backward" in the Tao language is that 
pregnant women and their husbands are prohibited from 
eating coconut crabs; additionally, breast-feeding women 
are not allowed to eat coconut crabs. If a pregnant woman 
or her husband violates this taboo and eats a coconut crab, 
the labor will be difficult, the baby will crawl backward 
when learning to crawl, and the baby will walk backward, 
causing mobility impairments. Hence, to understand this 
taboo, it is important to reference the naming system on 
Orchid Island because of the deep social and cultural 
meanings. 

Men on Orchid Island must change their names twice 
in their lifetimes, once at the birth of the first child and 
for the second time at the birth of the first grandchild. 
For example, if a man is named A after birth; when the 
first child of A is born and is named B, then A will be 
renamed as SymanB, which means "the father of B". 
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When the first child of B is born and is named C, then 
SymanB (whose original name was A) will be renamed 
as SypenC, which means "the grandfather of C". There- 
fore, whether an individual is with or without a child af- 
fects the social status of a Tao person. If a child has 
difficulty moving, the reputation of his father and 
grandfather will also be affected. Therefore, the taboo 
of "mipeyso" ensures that pregnant women and breast- 
feeding women, and their family members, do not 
catch coconut crabs to avoid family shame. 

Tourism impacts 

The level of cultural taboo associated with coconut crabs 
is relatively low in comparison than those of the Elegant 
Scops owls and Birdwing butterflies; however, the level 
of impact of tourism activities on coconut crabs is 
higher than the impact on either of the other two spe- 
cies. The impact of tourism activities on coconut crabs 
primarily comes from road construction and roadkill. 
The construction and widening of the around-the-island 
highway cut and removed many Pandanus trees, which 
greatly decreased the food source of the coconut crabs. 
Road construction also separates the habitats of the 
coconut crabs, causing habitat fragmentation. Cement 
guardrails along the road significantly hinder the catad- 
romous migration of the coconut crabs during breeding 
seasons, which worsens the future survival problems of 
the coconut crabs. 

The widening of roads increases the frequency of 
coconut crab roadkill events. Coconut crabs move 
slowly; during the breeding season, female crabs return- 
ing to the beach to lay their eggs are frequently run over 
by cars and motorcycles. With wider roads, the time re- 
quired for coconut crabs to cross the roads is increased, 
further increasing the chance that a crossing crab will 
struck be a vehicle. Additionally, vehicle speeds tend to in- 
crease with road width; therefore, cars are less able to avoid 
coconut crabs in the middle of roads, increasing the chance 
that they will run over coconut crabs. Therefore, road 
widening will worsen the roadkill phenomenon, which has 
become the primary cause of the decreasing coconut crab 
population. 

Conclusion 

This study employed the Tao tribe living on Orchid 
Island of Taiwan as an example to investigate the im- 
pacts of aboriginal tourism on indigenous culture and 
the natural environment of their living areas. To reduce 
study bias, this study invoked the triangulation method for 
qualitative research and used different types of methods to 
collect, analyze, and validate the data. The methods used 
included participatory observation, in-depth interviews, and 
a literature review. 



The analytic results showed that tourism activities sig- 
nificantly impact the ecology of Orchid Island and nat- 
ural resource management practices related to the 
culture of the Tao tribe. In response to the traffic volume 
caused by increased tourism, the around-the-island high- 
way was widened. During this process, Pandanus trees 
were cut and removed, placing coconut crabs in danger 
of extinction. To promote eco-tourism, trips to observe 
Elegant Scops owls and Birdwing butterflies are con- 
ducted, interfering with the propagation of these two 
protective species. Elegant Scops owl and Birdwing 
butterfly tourism activities also break the "evil spirits" ta- 
boos of the Tao people, causing gradual disappearance of 
the regulations of traditional use of natural resources 
and causing the natural ecology to face the threat of ex- 
cessive interference. 

The decrease of these three species also reflects the 
decline of the Tao tribe's traditional culture. The de- 
crease in coconut crabs is associated with the removal of 
Pandanus trees; the removal of Pandanus trees indicates 
that the ethnobotanical resources available to the Tao 
tribe have decreased, while the traditional crafts devel- 
oped from the Pandanus trees also have disappeared. 
The decrease in Elegant Scops owls and Birdwing butter- 
flies reflects the weakening of traditional regulations based 
on taboos. The frequency of Tao people entering ecologic- 
ally sensitive lands (the forbidden areas) has increased, and 
the Tao are more willing to lead tourists into these areas, 
which significantly increases the human disturbance in eco- 
logically sensitive lands. 

The results of this study show that aboriginal tourism 
on Orchid Island has significantly negatively impacted 
the Tao tribe and the ecology of Orchid Island. Because 
of tourism, the cultural meanings of the Tao tribe have 
suffered qualitative changes, and the survival of import- 
ant species is facing threats due to tourism. In addition to 
the promotion of aboriginal tourism on Orchid Island, the 
Taiwanese government should work to actively restore 
these three protected species; otherwise, the risk of extinc- 
tion will be significantly increased due to the flourishing 
tourism industry on Orchid Island. The traditional culture 
of the Tao tribe also should be actively restored. The 
Taiwanese government should perform detailed sur- 
veys, record the succession of the Tao tribe's culture, 
and assist the Tao people in confirming which cultures 
are traditional norms and which legends are new inno- 
vations due to tourism. The Tao people should be 
assisted in the development of management models 
that integrate traditional norms and tourism activities 
to revive their traditional culture and exert the effect 
of the conservation of biodiversity. 

Competing interests 

The authors declare that they have no competing interests. 



Liu and Lu SpringerPlus 2014, 3:347 
http://www.springerplus.eom/content/3/1/347 



Page 9 of 9 



Authors' contributions 

TL and DL conceived and designed the study and collected data in the field, 
performed analysis, interpretation of data, and draft the manuscript. 
Both authors read and approved the final manuscript. 

Acknowledgments 

Our sincere thanks to the National Science Council # 101-2621-M-002-032- 
and # 1 02-262 1-M-002-027- program, which generously provided the 
support for this research. We also thank the all Tao participants for their 
cooperation. 

Author details 

'Graduate Program of Sustainable Tourism and Recreation Management, 
National Taichung University of Education, 140 Min-Shen Road, TaiChung 
40306, Taiwan. 2 School of Forestry and Resource Conservation, National 
Taiwan University, No. 1, Sec. 4, Roosevelt Road, Taipei 10617, Taiwan. 

Received: 22 June 2014 Accepted: 30 June 2014 
Published: 8 July 2014 

References 

Butler R, Hinch T (2007) Introduction: revisiting common ground. In: Butler R, 

Hinch T (eds) Tourism and indigenous peoples: issues and implications. 

Butterworth-Heinemann, London, pp 1-14 
Buultjens J, Gale D, White NE (2010) Synergies between Australian indigenous 

tourism and ecotourism: possibilities and problems for future development. 

J Sustain Tour 18:497-513 
Decrop A (1999) Triangulation in qualitative tourism research. Tour Manag 20:157-161 
Fang H, Yang Y, Yao T (1998) The ecological study of Birdwing Butterfly (Troides 

magellanus) in Lanyu. 1998 Annual research report, Taiwan Endemic Species 

Research Institute, Taiwan, pp 100-1 15 
Fang H, Yang Y, Yao T (2001) Habitat management and population evaluation for 

the Pear-light Birdwing Butterfly on the Lanyu Island. 2001 Annual research 

report, Taiwan Endemic Species Research Institute, Taiwan, pp 122-131 
Hosokawa T (1958) On the synchorological and floristic trends and discontinuities 

in regard to the Japan-Liukiu-Formosa area. Vegetatio Acta Geobot 8:65-92 
Ishii K (2012) The impact of ethnic tourism on hill tribes in Thailand. Ann Tour 

Res 39:290-310 

Lew A (1999) Managing tourism-induced acculturation through environmental 

design on Pueblo Indian villages in the US. In: Singh TV, Singh S (eds) Tourism 

development in critical environments. Cognizant, New York pp 1 20-1 36 
Merlan F (1998) Caging the rainbow: places, politics and Aborigines in a north 

Australian town. University of Hawaii Press, Honolulu 
Nursey-Bray M, Rist P (2009) Co-management and protected area management: 

achieving effective management of a contested site, lessons from the Great 

Barrier Reef World Heritage Area (GBRWHA). Mar Policy 33:118-127 
Schellhorn M (2010) Development for whom? Social justice and the business of 

ecotourism. J Sustain Tour 18:115-135 
Scherl LM, Edwards S (2007) Tourism, indigenous and local communities and 

protected areas in developing nations. In: Bushell R, Eagles PFJ (eds) Tourism 

and protected areas: benefits beyond boundaries. CAB International, 

Wallingford, pp 71-88 
Smith AJ, Scherrer P, Dowling R (2009) Impacts on Aboriginal spirituality and 

culture from tourism in the coastal waterways of the Kimberley region, 

North West Australia. Journal of Ecotourism 8:82-98 
Strickland-Munro J, Moore S (2013) Indigenous involvement and benefits from 

tourism in protected areas: a study of Purnululu National Park and Warmun 

Community, Australia. J Sustain Tour 21:26-41 
Weaver D (2009) Indigenous tourism stages and their implications for 

sustainability. J Sustain Tour 18:43-60 
Whitford MM, Ruhanen LM (2010) Australian indigenous tourism policy: practical 

and sustainable policies? J Sustain Tour 18:475-496 
Zeppel HD (2006) Indigenous ecotourism: sustainable development and 

management. CAB International, Wallingford, CT 



doi:10.1 186/2193-1801-3-347 

Cite this article as: Liu and Lu: The cultural and ecological impacts of 
aboriginal tourism: a case study on Taiwan's Tao tribe. SpringerPlus 
2014 3:347. 



Submit your manuscript to a SpringerOpen 0 
journal and benefit from: 

► Convenient online submission 

► Rigorous peer review 

► Immediate publication on acceptance 

► Open access: articles freely available online 

► High visibility within the field 

► Retaining the copyright to your article 



Submit your next manuscript at ► springeropen.com 



